In a recent paper, Oughterson and Harvey" reported experiments on dogs in which they produced local compression of a part of a lung by the use of a distensible rubber bag. They stripped the periosteum from several ribs, displaced the pleura, periosteum and intercostal structures inwards and introduced a rubber bag into the space thus created beneath the ribs. The bag, filled with a liquid, held the soft parts in position until bone formation by the periosteum had begun. The denuded ribs and the bag were then removed, leaving a permanent concavity in the chest wall after the skin had been sutured into place.
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The above method has been applied in the treatment of a patient with a single peripheral lung abscess, the history of which is here presented. The results obtained illustrate the feasibility of producing collapse of this type of cavity by the method of local compression which hitherto has been used only in the obliteration of tuberculous cavities situated in the apex of the lung.
REPORT OF CASE Clinical History: F. D., aged 22 years, a bricklayer, entered the New Haven Hospital on January 27, I930, complaining of cough, foul sputum, malaise, and loss of strength and weight during the previous three and one-half months. His symptoms began the day following a tonsillectomy under general anesthesias in October, I929. The patient said that otherwise he had always been well except for frequent sore throats each winter, and an attack of' "quinsy" about a year ago.
Examination showed dullness over the upper lobe of the left lung, extending to the level of the fifth rib anteriorly and the fifth dorsal spine posteriorly. The breath sounds over this area were suppressed and the voice sounds and tactile fremitus were slightly increased. There was no amphoric breathing and no rales were present. No abnormal findings were noted in the right lung. Roentgenograms disclosed an abscess cavity, 5 cm. in diameter, in the upper lobe of the left lung between the levels of the second and fourth ribs anteriorly. His tempera- For two months his general condition improved and he regained his normal weight. He raised, however, about 240 cc. of sputum during the day and about half as much at night. He could drain the cavity by lying on the right side. This provoked coughing, and in order to sleep at night he had to lie on his left side. By doing so he was able to sleep for several hours at a time, only to be awakened when the cavity had refilled. He returned to work on May I, I930, but he felt ill every morning until the cavity was thoroughly drained. He had to discontinue his work six weeks later when his condition became worse, the sputum increasing to about "one pint" daily, and the temperature frequently showing an elevation of one, and occasionally two degrees. He again noticed a loss of weight, and one month before readmission he developed polydipsia and polyuria.
He was readmitted to the hospital on October 6, I930, at which time he was fifteen pounds underweight. Examination of the lungs showed them to be essentially the same as at the previous admission. On roentgenographic examination, however, the cavity was seen (Fig. i) to be slightly smaller (2.5 x 1.5 cm.) than on discharge. The urine contained sugar (a complete reduction) and acetone. The blood sugar was 26rI mg. per I00 cc. His temperature was at times slightly elevated.
Collapse of the cavity by extrapleural compression was planned and the operation was performed on October I4, 1930, by Dr. S. C. Harvey. The details of the operation are as follows:
The patient was placed on his right side with the left arm elevated over the head. Under novocaine anesthesia an incision was made in the mid-axillary line extending from the apex of the axilla to the level of the seventh rib. The serratus and latissimus muscles were dissected forward and backward respectively to expose the ribs. The periosteum was stripped from the third to the sixth ribs inclusive for a distance of I0 to I2 cm. It was displaced inwards together with the intercostal structures. A medium-sized bag (Fig. 2) with a capacity of 425 cc. and measuring I2X 9.5 x 6 cm. was introduced beneath the denuded ribs, and the tube was brought out anteriorly through a small stab wound. The bag was distended to maximum capacity with saline solution and the wound was closed with interrupted sutures throughout. The region of the tube was dressed with a wet mercurochrome Following the operation the daily amount of sputum, which varied between 300 and 400 cc. preoperatively, increased for several days. It then fell to I 50 cc. until the second week, when it increased to 250 cc., by which time some of the fluid had escaped from the bag, which was distended again to its maximum size. The filling of the bag provoked cough and expectoration. On roentgenographic examination in an oblique view the abscess cavity was seen to have been displaced medially, and it appeared to have been reduced to one-half the preoperative size. The cavity could not be visualized in the P. A. view as the shadows of the bag and the cavity were superimposed (Fig. 3) . His temperature fluctuated between 99 and IOI0 F. daily and the pulse rate was correspondingly increased. The sputum, during the next several weeks, varied between I50 and 450 cc. and on November 27, I930, the cavity was still present, being 1.75 X 1.25 cm. in size. Inasmuch as complete obliteration had not been obtained, temporary interruption of the phrenic nerve by crushing was done on the following day.
Calcification in the region of the reflected periosteum was first apparent six weeks after the operation. On December 6, I930, seven and a half weeks after its insertion, the bag was removed under nitrous oxide anesthesia. Around the bag there was a slight accumulation of fluid which on culture showed Staphylococcus aureus. In removing the ribs which were intact, it was evident that a loss of viability had occurred, for one of the ribs was accidentally fractured when being severed by the costotome. Sufficient calcification to produce rigidity of the chest wall in its new position had not as yet developed, inasmuch as the base of the concavity showed a paradoxical movement of i to 1.5 cm. with each respiration. The skin and muscle flaps were folded in and sutured into place, and pressure was obtained with sea sponges held in place by a tight circular bandage.
DISCUSSION
Local compression by means of an extrapleural pneumolysis has been used in the obliteration of apical cavities of tuberculous origin. Thus far this principle has not been employed in the treatment of the peripheral, non-tuberculous abscess for which external drainage by cauterization has been the method of choice.
The usual method of performing the pneumolysis is to separate the parietal pleura from the chest wall and to fill the resulting space with a fat transplant, parafline fillings, muscle flaps or gauze packs2.
Occasional reference3' 4 has been made to the use of the inflatable rubber bag in this connection, but it has never gained popularity. An important modification of this operation has been made by Alexander5, who separated the periosteum and the intercostal muscles from the ribs, following which the reflected layer falls inward. He used the pectoral muscles to fill the space beneath the ribs which remain in place permanently. The Diagrammatic view of the bag in position. The periosteum, intercostal muscles and both layers of the pleura have been displaced inwards.
acting as a buttress in preventing expulsion of the bag and effecting the necessary counter pressure (Fig. 4) . The denuded ribs are resected, and the bag is removed after a period of about six to eight weeks, when there has been sufficient bone formation in the reflected periosteum to maintain the collapsed position.
After the initial operation strict asepsis must be observed in the daily dressing of the wound, since a slight infection of the skin at the exit of the tube may readily extend along the tube and cause a serious complication. In our case wet mercurochrome (5 per cent) dressings were used daily to lessen this possibility. Although cultures of the secretion around the exit of the tube and from the space about the bag showed Staphylococcus autreus, the secretion did not become purulent, and at no time was there any evidence of a gross infection of the wound.
It was noted in the postoperative roentgenograms that a considerable medial displacement of the cavity had been attended by a decrease of only one-half the former size. This reluctance to collapse was attributed to the thickness and rigidity of the walls of the cavity, inasmuch as the abscess was a chronic one, having been present for one year.
Although the occasion has not presented itself as yet in this clinic, it is suggested that this method may prove advantageous in the treatment of tuberculous cavitations of the apex. The indications for its use would be similar to those for apicolysis.
SUMMARY
A method is presented for the treatment of lung abscesses, located in the periphery of the lung. Collapse of the cavity is obtained by extrapleural compression with a distensible rubber bag placed beneath the ribs after their periosteum and the intercostal muscles have been displaced inwards as employed by Alexander in his apicolysis. The bag and the denuded ribs are removed when bone formation by the reflected periosteum appears six or eight weeks later. It is suggested that this method of collapse may be applied in the treatment of selected cases of apical tuberculous cavities.
